Abstract: Historically, great powers have gone to great lengths to guarantee the energy necessary to compete in the international system. Today, as fossil fuel sources diminish and energy demands increase, the most powerful States, specifically China and the United States, are competing for energy resources, including renewable energy sources, while continuing to protect and procure remaining nonrenewable sources around the world. As such, this article's goals are: 1) to offer a brief overview of energy security; 2) to present a brief overview of the energy scenarios of China and the United States; 3) to show that China is investing more in renewable energy than the United States due, in part, to the domestic endowment of shale gas of the latter, and the imperative need to diversify the energy sources of the former.
Introduction
This article examines the efforts being made by China and the United States to maintain and improve their respective energy security, highlighting the incorporation of renewable energy sources. Historically, the world's greatest powers went to great lengths to guarantee the energy necessary to be able to compete in the international system. Today, as fossil fuel sources diminish and demand for energy grows, the most powerful states, including the two aforementioned, are competing for energy resources (including renewable sources), while they continue to protect and acquire the world's remaining fossil fuel sources. Because energy security is necessary for power, states use energy to guarantee national security and grow their global standing. Energy, therefore, has a central role in the structure, consolidation, and survival of states. The strategies, competition and, principally, the motivations of actors to protect and obtain energy resources can be analyzed through the re-from the Chinese and U.S. governments; a comparison of a sample of energy policies from the two countries from the Pew Charitable Trusts foundation and the U.S. Energy Information Administration (EIA); and, an analysis of energy documents of the International Energy Agency (IEA), which is an autonomous organization dedicated to the study of energy. These are the sources of the data presented throughout this article.
The energy policies and energy consumption of China and the United States, as well as their respective energy landscapes, are presented in order to meet the aforementioned primary objective of this article. The first section presents the importance of energy for China, the United States and the international system through the use of information from official organizations and statistical data from 2000 (which are fundamental for the development of the general arguement throughout the text). The text also offers a reflection of the energy security theme and renewable energy, which can be an element to maintain power (the United States) or seek power (China) .
The importance of energy for China, the United States and the international system
Energy is power. From a political, economic and environmental viewpoint, energy security is one of the most important issues faced by all countries in the world. As such, energy has a fundamental role in states' structure, consolidation and survival. Besides this, energy is an important aspect to be able to understand competition in the international system. Considering the competition between states, energy is a crucial factor in the distribution of world power. Therefore, those countries with the most control of energy resources have the biggest power advantage in the international system (Kerr 2012) .
States' ability to control energy directly influences their capacity to transform energy resources into wealth and power. The term 'energy secuirty' means that energy sources are sufficient to meet the energy demands of a political community, which include social, economic, and military activity, and that this demand will be met in a reliable, stable manner in the future . There are various degrees of energy security with differing consequences for countries. In general, when demand is not met, citizens' daily needs, including healthcare, education and transportation, among other quality-oflife issues, can be affected (Kerr 2012) . On a much larger scale, countries can be affected militarily and economically. Today, energy security is an important political issue due to the rapid industrialization of the world, growing populations, high levels of consumption and a significant dependence on non-renewable fossil fuels. Major powers are going to great lengths to establish and guarantee their energy supplies. More and more, they are militarizing their approach to energy security, as evidenced by the United States' involvement in the Iraqi invasion of Kuwait in the 1990s; the 2003 invasion of Iraq and subsequent removal of then dictator Saddam Hussein.
China is still considered a developing country. However, because it is becoming the epicenter of the process of capital accumulation, this country has become the world's lar-gest consumer of energy resources and seems to be looking agressively for sources of energy, as evidenced by its bilateral agreements for oil outside the global market. Besides this, China and the United States have been competing for some time for oil in the Caspian Basin, concentrating their respective armed forces and economic resources there, while trying to minimize the other's influence in the area . Clearly, energy security is inserted into countries' external policies, just as their international actions for its aquisition and protection. Why? First, energy ensures survival by meeting the needs of citizens, and secondly it advances states' pursuit of global power because it supplies armies, facilitates economies, and forges alliances. A country's development and advancement depend on energy (Kerr 2012) .
Just as China and the United States have long competed for fossil fuel resources, these two great powers are competing to incorporate renewable energy sources to diversify their respective energy security matrices. This competition between states is intensified by the decline of U.S.
3 hegemony and the rise of the Chinese economy, as the two compete for a position of global power. Both China and the United States are turning toward the incorporation of renewable energy. Although renewable energy has become a more specific preoccupation of national energy policies for these two countries, it represents a large part of China's national energy consumption and investment, which has a renewable energy investment of more than 30 percent greater than that of the United States (PEW 2014).
It seems China is incorporating renewable energy at a faster pace than the United States, due in large part to its high consumption of native coal, which is the primary energy source of the country's environmental degradation. Additionally, coal is a nonrenewable resource that is estimated to be depleted by mid-century. In terms of energy security, China does not have a choice. It must incorporate alternative sources into its energy matrix. Furthermore, China has thus far not been able to replicate the sucess of the United States' shale gas extraction, known as fracking.
However, China has sufficient renewable natural resources (specifically wind and sun) to potentially meet its future energy demands. Meanwhile, the United States is in the midst of a natural gas boom as a result of its success in shale extraction, which could supply the country with energy for millions of years. While the United States is the world's second largest investor in renewable energy, its investments year after year are dwindling and, at the same time, its extraction of shale gas is growing significantly. It is acknowledged here that there are many factors that contribute to the incorporation of renewable energy, such as economic gains (new jobs associated with the development of renewable resources and their export potential); environmental degradation (pollution and CO 2 emissions resulting from the use of fossil fuels); depletion of non-renewable resources (remaining known sources, such as oil, will be unable to meet future energy demands); and political motivations (desires of governments to globally lead clean energy movements), among others.
The effects of energy use by China and the United States are far reaching, impacting the world's markets, economies, environment, public health, and interstate relations. It is also important to mention the relationship between these two countries, the significant implications for global energy, as well as the renewable energy divergence between China and the United States. They share common energy challenges, but still do not cooperate significantly in addressing energy issues. The Sino-American relationship, in general, is characterized by inherent differences and distrust of one another, while further challenged by China's economic growth and the relative economic decline of the United States. Thus, there is potential for conflict as seen through energy competition for non-renewable and renewable sources. What's more, the risk of violence is omnipresent when material resources are perceived as necessary for national security because governments will respond to threats with military force (Klare 2000: 300) .
In fact, the lack of cooperation in addressing common energy security problems (Zweig and Jianhai 2005 ) is a form of conflict, although war between the two seems unlikely because of their interdependent relationship, which is globally and historically unprecedented. China and the United States have become interconnected, each counting on the other for its economic health: China is highly dependent on U.S. export markets and U.S. Treasury bond markets for its foreign reserves, and the United States greatly depends on low-cost imports from China, as well as Chinese financing of a significant part of the U.S. budget and deficits (Ho-Fung 2009). However, this interdependence has not, so far, extended much into the realm of energy security, where China and the United States appear quite competitive. Historically, powerful, capitalist states promoted new strategies and structures for the accumulation of capital and power on a global scale that eventually were emulated by peripheral and semi-peripheral actors. These strategies and structures included business related to the acquisition, production, distribution and consumption of energy. In short, states were motivated by power, and energy was used as a channel to enforce the power.
To understand energy's vital role in the international system, it is important to analyze the relationship between energy and state competition as well as actors' behaviour. Considering the competition between states as well as state behaviour, energy is an important factor in the distribution of global power. Due to the fact that energy is necessary for states' self-survival, those states that control energy have a power advantage in the international system (Kerr 2012) , which results in competition between states. As energy demand from the world's great powers grows, the supply of non-renewable energy is diminishing. This greatly intensifies competition for the remaining known supplies of fossil fuel sources as well as for the incorporation of alternative fossil fuel sources. The competition for energy sources also seems to be leading to new energy development efforts -as conventional energy prices continue to rise, so does the interest of states for alternative energy sources (Podobnik 2002) .
Meanwhile, the world's major powers influence those on the perifery to include renewable energy as they seek energy security. All states appear to be acting in an effort to maintain or increase their overall positions of power. The competition among states affects energy policies through causal relations: 1) material power is needed for states, at a minimum, to able to ensure their own survival and, at a maximum, obtain global power; 2) the accumulation of material resources, including energy resources, is needed for a global position of power in a capitalist economy and especially under a hegemonic transition; and, 3) hegemonic transitions lead to innovation and competition in energy policies.
Policies and Energy Consumption in China and the United States
China and the United States face common energy challenges. Both are large energy consumers. Both need energy to maintain stable, growing economies. Both want to minimize environmental degradation. Both seek to diversify their sources of energy for energy security reasons. And today, both these great powers fi nd themselves in an unsustainable situation based on implications that their fossil fuels consumption have for themselves and the rest of the world. As shown in Figure 1 , China surpassed the United States in 2010 as the world's largest energy consumer (U.S. EIA). China's demand for all forms of energy has risen, and is projected to continue to rise, due in large part to the production of export goods and materials for local construction projects. Coal is the dominant source of energy in China (IEA 2007b) . Like China, the United States is also almost completely dependent on fossil fuels as its primary energy source. And also like China, the United States is self-suffi cient in coal and heavily-dependent on imported oil. It is projected that U.S. energy demand will continue to increase in light of its population and economic growth. Th e latter is primarily driven by heightened demand in the residential and transport sectors, although all areas show an increased demand (IEA 2007a: 15) .
A comparison between the two countries shows that both use more oil than they produce. In 2008, U.S. oil consumption fell slightly and remained as such until 2010. In China, oil consumption has increased year aft er year during this same time period ( Figure  2 ). From 2000 to 2010, the United States produced more natural gas than it consumed, while the supply and consumption of natural gas in China was more or less balanced during this period ( Th rough their respective energy policies and public rhetoric, both countries have identifi ed the need to incorporate renewable energy sources in their energy matrix, driven by economic, environmental, political, and cultural factors (Gallagher 2013 ). In addition, although less than 10 percent of energy consumption in both countries is derived from renewable sources (U.S. EIA), the two powers seem to be competing to lead the world in the development and use of renewable energy. But, China has a wide lead in the race for clean energy (PEW 2014: 4) . Since the middle of this decade, China has gone from being a relatively small player in renewable energy to becoming the 'clean energy superpower of the world' (PEW 2014), both in investment and use. Holding the top spot for several years, China invested 54.2 billion dollars in renewable energy and in 2013 had 191 giga watts of renewable energy capacity. In a distant second place, the United States invested 36.7 billion dollars and in 2013 had 138.2 giga watts of renewable energy capacity. In other words, China has invested 38.5 percent more than the United States and claimed a renewable energy capacity 32.1 percent higher than the United States (PEW 2014: 37, 50) .
As stated by PEW (2014: 13-14) , 'China's eff orts to reduce poverty and increase access to energy, keep up with rapid economic development, and combat severe air pollution in its major cities have driven its rapid rise to the front of the world's clean energy. ' During the past fi ve years, China's investment in renewable energy grew at a compound annual growth rate of 18 percent. Th is level of investment has fuelled the adoption of renewable energy, leading to record developments in the implementation of wind farms, solar energy and small capacity hydroelectric power plants. Th us, 'with ample production capacity in the solar and wind sectors, growing domestic markets and unparalleled national targets for renewable energy, China is prepared to lead the world's clean energy market for many years' (PEW 2014: 13, 14) .
At the same time, the United States' incorporation of renewable energy has stagnated, falling nine percent in 2013, likely due to, at least in part, the near-compliance of state renewable energy portfolios and a lack of development of a national energy policy. Analysts indicate that the U.S. renewable energy market has long-term resilience, (PEW 2014: 15) , although others worry that the use of renewable energy is threatened by the country's expansion of shale gas (Harvey 2012) .
The competitive efforts of China and the United States for energy security also have implications for their respective technological advances and related economic gains. For example, in China the 'efforts to dominate renewable energy technologies' have made it the largest producer of wind turbines and solar panels in just a few years (Bradsher 2010) , while at the same time have increased the energy, economic, and environmental risks for its American competitor. In his 2010 State of the Union speech, President Barack Obama said, "... the United States was falling behind other countries, especially China, on energy" (Bradsher 2010 ) and he also declared that the United States must "win the future" through the renewable energy race (Murray et al. 2011) .
Why is the United States falling behind China in its investment and incorporation of renewable energy sources? It seems that the differences in the allocation of natural resources of the two countries, both fossil fuels and renewable sources, could be driving the pace of each country's movement toward clean energy. It is recognized that many factors contribute to the divergence between China and the United States, including political, economic, and cultural factors, although this analysis focuses mainly on the allocation of natural resources and domestic consumption.
China's energy landscape
China is the world's largest energy consumer, second largest economy and most populous country with 1.3 billion people. China's economy has experienced unprecedented growth during recent decades to become a global economic superpower. At the same time, it holds the title of world's biggest polluter. Its era of energy independence and self-sufficient ideology has ended, replaced by its voracious appetite for energy, which is both the cause and consequence of its fast-growing economy. Today, the success of China's economic growth is inseparable from its dependence on global markets of the capitalist world.
Chinese economic growth over the past three decades has been based on energy consumption, which has exceeded its GDP growth since 2002 (Xing and Clark 2010) . China soon became dependent on energy imports, and in 2010 surpassed the United States to become the largest energy consumer in the world. Increasingly, China's high energy use is both a cause and an effect of its unprecedented economic growth, particularly in the heavy industry sector. China's demand for all forms of energy is largely due to the production and exportation of goods, and manufacturing materials for construction projects in the domestic market (IEA 2007b: 261 ).
China's energy matrix has the following characteristics:
Coal: Coal represents close to 70 percent of the country's total primary energy consumption, although China's coal sources are low quality, dangerous to mine, highly sulfuric and extremely polluting (Cornelius and Story 2007 ). China's coal reserves are equivalent to about 12.5 percent of the world's total reserves, and at current production levels, should last until mid-century. Because coal is an abundant, low-cost native resource, China depends on it as its primary energy source. However, this dependence is the primary cause of China's energy-related environmental degradation and is cited as the principal factor in high CO 2 emissions. The country is investing in technologies in order to use coal in a cleaner manner (Cornelius and Story 2007) . Oil: Crude oil accounts for less than one-quarter of the country's total energy consumption despite its growing dependence on imported oil, placing it among the main issues on its political agenda. A key factor behind this is the rapid expansion of China's auto fleet. Meanwhile, the country's reserves are estimated at less than 15 years. China is the world's fifth largest oil producer, but in 2011 was dependent on imports to meet about 54 percent of its oil demand. Of its oil imports, more than half comes from the Middle East. There are four large state-owned Chinese oil companies; the government regulates the prices for petroleum products (IEA 2012: 6) . Gas: China is a net importer of natural gas; that is to say that although it is a gas producer and exporter, its total imports exceed the volume of gas exported. This power source accounted for only 4 percent of China's total energy consumption in 2011 (U.S. EIA). The country is also exploring shale gas extraction possibilities to reach known sources of gas that it has not yet been able to extract. Alternative Sources: Hydro, wind, solar and nuclear energy sources form a small percentage of China's energy matrix and are being further developed, but not enough to reduce China's dependence on fossil fuels (IEA 2007b). However, with its natural endowments of renewable resources, China could meet all its domestic energy demand (Gallagher 2013 ).
'Nowhere is China's global influence greater than in energy markets' (Cornelius and Story 2007: 7) . This applies especially to China's unquenchable thirst for crude oil, which has more than doubled since the mid-1990s. Today, the Chinese economy is the world's second largest oil consumer, and with the stagnation in domestic production, its growing import demand is widely seen as a key factor behind the rise in global oil prices. China's role in global energy development affects its policy formation and interstate relations, environmental protection standards, and the energy efficiency of other global players through the goods it produces and exports. Despite the rapid growth of the country's demand from all sectors of energy, China's global emergence has made the world economy become more dependent on oil, via prices, competition for supplies, and safety concerns. To improve the efficiency of vehicles and electrical appliances that China produces and exports, is to improve energy efficiency for the rest of the world (IEA 2007b: 45) .
As a rising global power and large energy consumer, China is on a trajectory that could potentially reshape the global energy landscape. This may be especially true in the areas of conservation and efficient use of fossil fuels, as well as the subsequent global in-corporation of renewable energy sources through China's own technological advances and emulation by other countries of its clean energy practices. This potential intersection of economic and political rise with the global energy markets is reminiscent of the increased U.S. demand for oil and dependence on imports, which coincided with its growing strategic power during the 20 th Century. As China grows economically, it increasingly plays an important role in determining global technical standards and promoting their convergence. China's growing weight in the global economy can contribute to revolutionizing the world's energy system (Cornelius and Story 2007: 15) .
The United States' energy landscape
The United States is currently the world's largest economy, although there are projections of it being topped by the Chinese economy. With a population of almost 314 million, the United States is the second largest consumer of total energy. The United States is almost entirely dependent on fossil fuels for its energy supply, and renewable sources account for only a small portion of its total matrix. Like China, the United States is self-sufficient in coal and heavily dependent on imported oil. Meanwhile, its demand for energy is expected to continue to increase due to population and economic growth. The latter is driven mainly by an increased demand in the residential and transport sectors, although all areas have seen an increase in demand (IEA 2007a: 15) .
The U.S. energy matrix includes: Oil: Most of the United States' energy consumption, about 36 percent, comes from oil. The country is heavily dependent on imported oil, due to increased demand in the residential and transport sectors. The United States is the largest oil importer in the world, followed by China (Gallagher 2013) . Gas: Natural gas accounts for about 25 percent of the country's energy consumption. Energy from shale gas sources in the United States increased by more than 50 percent annually between 2007 and 2012, increasing total U.S. gas production from 5 percent to 39 percent. In light of these shale gas developments, the United States is 'about to become an energy superpower' (Blackwill and O'Sullivan 2014) . Coal: Nearly 20 percent of U.S. energy consumption is met by coal. Alternative sources: About 8 percent of U.S. energy consumption is powered by nuclear energy and 9 percent by renewable energy, including solar, geothermal, biomass, and hydro sources. The Energy Policy Act of 2005 describes the use of clean energy in the country, especially a strong movement toward nuclear energy (U.S. EIA). The United States also has significant renewable energy sources in a way that has the potential to lead the world in renewable energy despite its natural endowment of fossil fuels. For example, its wind resources could exceed the total of the projected electricity demand for the entire country, and the conditions for solar energy also look promising. Of note is that countries with less favorable conditions for renewable energy, including China and Germany, have approved greater renewable energy policies (Gallagher 2013 ).
Like China, the United States is exerting global influence over the future development of energy. The country has served as a global leader in energy research and development, and has advanced energy technologies. The U.S. government is the largest funder in the world of energy research and development, which historically has promoted the advancement of all energy fields, including fossil, nuclear, and renewable fuels. The government partners with private and educational institutions and international organizations to promote its agenda. The objectives of its policies guide the research and development of energy technologies. These investments in research and development are an important policy tool to meet the country's energy goals. The U.S. government is also the world leader in international collaboration on technology and participates in international organizations focused on energy best practices, such as the International Partnership for the Hydrogen Economy. The United States has several research and development strategies that coordinate the investments in research and technology development, including the Climate Change Technology Program, which is an investment program of several billion dollars for the research, development, and implementation of climate-related technologies. Another example, the Advanced Energy Initiative, works to promote energy efficiency technologies and reduce reliance on imports, including investments in cleaner coal plants and alternative and renewable sources (IEA 2007a: 31, 50) .
Energy security and renewable Energy
Non-renewable energy sources provide about 90 percent of the world's commercial energy, while nuclear power and hydropower provide most of the remaining amount (Podobnik 2002: 253) . The problem of energy security can be seen simply as supply and demand: energy needs are growing and showing no signs of slowing yet, at the same time, known sources cannot keep up with this pace of growth. Due to the fact that the world's largest energy consumers cannot meet their energy needs through domestic supplies, and the global supply seems unable to meet future demands, we can see a shift towards renewable energy sources. While this pressure can, and will likely be, mitigated by technological advances and the discovery of new sources, the shortage resulting from the current rate of consumption will lead to competition for access and control, which will increase tension between states (Podobnik 2002) .
Both China and the United States are in an unsustainable energy situation. Because of their current high energy consumption, both countries are almost completely dependent on fossil fuels, while renewable sources make up only a small portion of the energy supply. Both countries are self-sufficient in coal, largely self-sufficient in natural gas and heavily dependent on imported oil. Meanwhile, energy demand will continue to increase because of population and economic growth. The latter is mainly driven by increased demand in the residential and transport sectors, although all areas have contributed to the increased demand (IEA 2007a: 15) .
It is expected that global demand for energy will exceed known sources and most of the major energy consumers in the world will not have a sufficient domestic supply, especially of oil, to meet this future projected demand. Meanwhile, there is considerable political pressure to diversify away from coal consumption because it is considered a major source of pollution and a serious danger to public health. However, governments are also under pressure to promote economic growth in which energy plays a key role. This means that energy security is deeply rooted in foreign policy and is an important factor in relations between states. Therefore, the most important powers in the world are increasing their investments in renewable and sustainable alternatives, including solar, wind, and hydropower. Meanwhile, less powerful states seek to imitate the most powerful states in the world. This is evidenced in some developing nations, like Brazil, India and South Africa, which try to emulate the clean energy policies of the European Union.
The high energy consumption of both China and the United States is a threat to global energy security, and therefore one of their most important political challenges seems to be to develop the ability to meet long-term energy needs reliably, safely, economically, and in an environmentally friendly way. Common challenges include pollution and environmental degradation, inefficient and intensive use of energy, and the depletion of non-renewable resources. Both countries are addressing these challenges in a similar way, with political goals aimed at reducing dependence on imports, reducing emissions of greenhouse gases, and increasing energy efficiency. Both China and the United States have implemented the following national energy policies: carbon cap carbon market, renewable energy standard, tax incentives for clean energy efficient standards, feed-in tariffs and green bonds (PEW 2014: 37, 50) . Political action to reduce demand, coupled with increased energy efficiency and the development of new sources, particularly renewables, can be an alternative for these two nations.
There is an intersection between energy security, national development and states' policies (Pautasso and Kerr 2008) . Most states are challenged by competition for resources, shortages in energy supply, environmental impacts, and the search for energy policy solutions to address these challenges and to promote world order. In general, the objectives of energy policy include ensuring energy supply safety, generating economic growth and facilitating the preservation of the environment.
A comparison of the energy policies and scenarios (energy supply, demand and reserves) of China and the United States suggests that a change in the energy policies of these states is critical in order to meet the world's contemporary energy security needs. While many of the Chinese and U.S. energy policy solutions are similar, the two countries have little in common in terms of collaboration or cooperation. There does seem to be a great opportunity for cooperation between these states in developing and implementing long-term sustainable energy policies. The world would benefit from energy cooperation between China and the United States as well as a potential transition to a predominantly renewable energy system.
The effects of clean energy are far-reaching. Renewable energy sources contribute to energy security by diversifying energy sources, both technologically and geographically. They affect the economy through imports, exports, job creation, global energy prices, public health and environmental degradation mitigation (IEA.org; Gallagher 2013). Both China and the United States have enough of their own renewable sources to meet all of their potential demand for domestic energy. In addition, the United States has such a significant endowment of renewable energy resources that it could lead the world in renewable energy (Gallagher 2013) , despite its recent boom in shale gas.
Fundamental changes in the global energy system occur more easily during the decline of a great power and when the international system is in disarray (Podobnik 2006) , as in the current situation of the relative economic decline the United States and the rise of China (Arrighi 2008) . The role of the accumulation of resources and state power is evident in hegemonic transition periods, as were the two previous transitions in the 19 th and 20 th Centuries. Now, China is emerging as a global economic power in the 21 st Century. This hegemonic transition prompts competition and innovation around the globe (Podobnik 2002) , not just between the powers in transition. Energy security is no exception. Developed countries and developing countries spend billions of dollars annually incorporating renewables into their energy security policies and for the last eight years there has been a growing trend for larger investments by developing countries.
In recent years, China has led the world in investment in renewable energy, followed by the United States. Four developing countries were among the 10 largest investors in renewable energy in 2012: China, India, Brazil and South Africa, four of the five BRICS nations. These nations' billion-dollar investments place them at the level of major powers, like the United States, Germany, Japan, Italy, the U.K. and France. Russia, the remaining BRICS nation, is an exporter of energy that is also incorporating renewable energy into its national policies. Competition for energy resources also seems to be spurring the development of renewable energy as conventional energy prices continue to rise (Podobnik 2002) . History shows that a crisis in a dominant source of energy was mitigated by the transition to another energy source, such as the transition from coal to oil in Great Britain during the 19 th Century. Podobnik (2006) suggests that the inevitable oil crisis today will, in part, cause a shift towards renewable energy sources.
The last two centuries show two major transitions of power during periods of industrial growth: the shift from charcoal to coal in the mid-19 th Century, and when oil became the dominant world energy source in the mid-20 th Century. Many countries appeared to be self-sufficient in energy until around 1950, when they began to become increasingly dependent on energy imports, leading to the transition to oil. Due to the fact that the major powers did not have significant oil reserves, energy needs were underpinned by imports. This strategy does not seem tenable for future energy needs and also seems to be prompting new, and in some cases, more, investments in renewable energy options. Perhaps the energy transition of the 21 st Century will be defined by a shift from nonrenewable fossil fuels to renewable energy sources.
Hegemonic advancement can be seen during the energy transition periods, including the transitions of 1750-1850 from peat and charcoal to coal, and the 1900-1950 transition from coal to oil. Coal and steam power, in combination with capital and empire, increased ownership and led to an ecological surplus resulting in food, labor, and cheap energy. The cheap coal, and later (after 1945), cheap oil led to increased consumption and a significant expansion of consumer markets. In addition, cheap raw materials, that is, vital goods such as food, raw materials, and energy were instrumental in the creation and maintenance of large waves of accumulation because this ecological surplus reduces production costs and increases the rate of profit (Moore 2013 ).
Today, we see close races for fossil fuels (with the global supply becoming increasingly limited in the medium-and long-term), while countries seek to diversify their respective energy matrices to include alternative sources, such as shale gas extraction and renewable energy to meet their energy needs. It seems that the current global energy system is in transition, with its unsustainable reliance on the use of fossil fuels, including their exhaustion, pollutant nature, and increased demand, as well as the intersection of three systemic dynamics identified by Podobnik (2006) as necessary conditions for a shift in global power. They are: 1) geopolitical rivalry, 2) commercial competition and 3) social conflict. Each of these dynamics is evident today, as we see: 1) competition for existing limited fossil fuels in the world, specifically oil, 2) economic competition for energy technologies, such as foreign investment opportunities and the export of renewable energy, and 3) the chaos that is associated with the hegemonic transition.
In sum, China and the United States are competing for resources, striving for market share and fighting against environmental degradation caused by the excessive use of fossil fuels. Now is the time for an energy transition, but whether it will be in the direction of renewable energy is still uncertain. Moreover, it is necessary to monitor in detail whether China, which has so far been unable to replicate the shale gas boom in the United States, will continue to increase its investment in the use of renewable energy sources to help secure its energy security. In other words, it is worth further investigation based on the current divergence of investments in renewable energy by both China and the United States.
Final considerations
Concerns about the current state of energy security could trigger deep structural changes in the global energy system (Cornelius and Story 2007: 14) . Renewable energy offers the long-term promise of sustainability on several fronts for countries around the world (Heiman and Solomon 2004) . Currently, the world's energy needs are growing without showing signs of slowing, while at the same time, known sources of non-renewable energy will not be able to sustain this rate of growth. Although the pressure to meet increasing demands can, and probably will, be mitigated by technological advances and the discovery of new sources (Cornelius and Story 2007) , renewable sources appear to be a viable solution to contemporary energy challenges for many countries around the world.
As a global power and the world's highest energy consumer, China is on a path to potentially reshape the global energy landscape, especially in the areas of fossil fuels conservation, more efficient energy use, and the subsequent global incorporation of renewable energy sources. This may be possible through China's own technological advances and the other countries' emulation of its clean energy practices. As it grows economically, China will increasingly play an important role in determining overall technical standards and in the promotion of energy convergence. Its growing weight in the global economy could help revolutionize the world's energy system (Cornelius and Story 2007: 15) . Energy challenges in China are no different from other countries with the same problem, but the extent and speed at which change is occurring is unique. Like other countries, China's en-ergy policy challenges go hand-in-hand with its economic policy objectives. The country needs to maintain its rapid development and economic growth, but in a much less energy-intensive way. This is widely recognized by the Chinese government, but significant changes in energy consumption relative to economic output could mean major changes in its economic structure (IEA 2007b: 271-2) .
The role of the United States in renewable energy should not be discounted, even if it is incorporating proportionally less than China in this area. The United States is the global leader in energy research and development and, furthermore, has always progressed energy technologies. The U.S. government is the world's largest contributor to energy research and development, which has historically provided huge advances such as in the energy fields of fossil fuels, nuclear power, and renewable sources. However, the abundance of shale gas and the increasing reliance on this resource may slow the country's move towards greater incorporation of renewable sources in its energy matrix. Despite its renewable energy resources and capacity to meet energy demands with these sources, the United States appears set to continue its reliance on nonrenewable energy sources because of its abundant natural endowment of shale gas. Pautasso and Kerr (2008) state that the new world order should be structured based on the symbiotic relationship of the rise of China and the United States' reaction to this rise. Such a transition could result in a change in the balance of power in the international system toward China. A major factor in this transition is related to energy security, as we have seen in previous hegemonic transitions. Stronger cooperation between China and the United States is vital to address the common challenges of energy security, including market stability and supply, as well as new advances in renewable energy that benefit energy consumption, boost economies, and mitigate environmental impacts. However, China and the United States seem to have a long way to go to achieve their respective policy goals for energy efficiency and environmental sustainability. Energy-related relations between them seem to be characterized by a mixture of cooperation, coexistence and competition. Renewable energy is often portrayed as a zero-sum game, but there are reasons for cooperation (Zweig and Jianhai 2005; Murray et al. 2011) . As stated by Murray et al. (2011: 7) : 'It is not uncommon for the terminology to frame the impetus for the development of clean technologies as a war, with the implication that one country will win and others will lose... ' However, other countries 'can also win by having access to cleaner energy and use energy more efficiently than they would normally, even if the technologies that produce the energy originates in another country' (Murray et al. 2011) .
It is important to stress that relations between China and the United States have been characterized by interdependence. These two great powers are both in competition with each other and mutually dependent on each other in, for example, trade and investments. As noted by Morris (2012) , the interactions between these two countries are complex and marked by both cooperation and conflict. China is highly dependent on the U.S. consumer market for its exports and the United States, in turn, depends on large volumes of inexpensive goods produced by China as well as Chinese funding for a significant portion of its current account deficits (Arrighi 2008; Ho-Fung 2009) . Therefore, it is unlikely that China will directly challenge U.S. energy supply sources -after all, it still depends on U.S. investments and the U.S. market. Taking this into consideration, this article aims to show that China is incorporating and investing in more renewable energy resources, quite possibly with the intent of global leadership in this sector, inclusive of its technological innovations, as highlighted by Klare (2013) .
In regard to the United States, the race for renewable energy incorporation has already been acknowledged as a challenge by the U.S. government. In 2014, President Barack Obama announced the expansion of the country's cooperation with China on climate change and clean energy (U.S. -China Joint Announcement 2014) . Such an announcement can be understood as the United States' reaction to China's prominence in the field of renewable energy, as demonstrated by the data presented in this article. Moreover, as highlighted by Klare (2013) , the dynamics of the American political process should also be taken into consideration when considering the country's investments in renewable energy. For example, as in the present situation, a U.S. congress with a Republican majority probably will not authorize more resources and new projects in the renewable energy sector.
3
Because the issue of energy is crucial for the power-capital-accumulation processes, China's greater use and development of renewable energy, as presented in this article, are indicators that this country, which has led East Asia' as the most dynamic region in the world economy, also seems to be aiming for world leadership in this strategic sector. Maintaining or even expanding the current scenario described in this article, the divergence between China and the United States in the development, control of, and leadership in renewable energy appears to provide empirical evidence of the end of the American hegemony, defended by Wallerstein and Arrighi. Although it is too premature to make statements about a new hegemony, China, as an emerging global power and the world's largest energy consumer, is able potentially to reshape the global energy landscape, primarily in the efficient use and conservation of fossil fuels, as well as through the incorporation of renewable energy sources into its energy matrix. However, as highlighted by Arrighi (2008: 392) , 'inspired by others in the Western way of excessive energy consumption, China's rapid economic growth has not yet created for itself and the world an ecologically sustainable path of development' . 3 ' Any significant increase in federal expenditures on renewable energy appears to have little chance of winning approval in the House of Representatives, where anti-spendig Republicans dominate. Likewise, despite the various report's recommendations, it seems improbable that Congress will authorize any expansion of the federal bureaucracy to oversee energy projects of this sort. No doubt some venture capitalists and private companies will put their own funds into new energy initiatives, but such investments are almost certainly not going to reach the minimum level that the President's Council of Advisors identified as necessary for continued American leadership in clean energy design. And without adequate investment, the council predicts, America is destined to become a 'technology taker' rather than a 'technology maker' , with the implied economic and leadership consequences' (Klare 2013: 233) .
Notes

